Citizen volunteers can play an important role in stream monitoring programs, but reliable methods to evaluate ecological condition are often lacking for specific ecoregions of the United States. We developed and validated a stream monitoring method suitable for the coastal plains and lower piedmont regions of Virginia. The Coastal Save Our Streams (SOS) method is based on four metrics (%Ephemeroptera, Plecoptera, and Trichoptera excluding Hydropsychidae; %Coleoptera; %Tolerant; and %Gomphidae) that are each ranked on a scale of 1-6 based on metric values obtained in field samples. This method produces a total SOS score ranging from 0 to 24, with higher values indicating that the stream is increasingly similar to undisturbed streams in the region. Scores from the Coastal SOS method were highly correlated with scores from professional assessments in 13 streams used to develop the method (r = 0.93), and an additional 13 used to validate it (r = 0.91). We confirmed that trained citizens could successfully use the method in the field, obtaining an unbiased sample of the benthic community and accurately classifying organisms into 21 taxonomic categories needed to use the method. Seasonal and annual variation in scores was relatively high, and so we recommend that citizens collect at least three seasons of data over two years before drawing conclusions about the ecological condition of any particular stream.
I n 1987, Virginia, Maryland, New York, Pennsylvania, and the U.S. Environmental Protection Agency (EPA) signed the original Chesapeake Bay Agreement to protect the bay's natural resources from human activity in the watershed. Updated in 2000, the agreement calls for monitoring local streams to detect ecological changes that may affect the bay and hinder its restoration. However, the enormous number of streams (estimated, >100,000) makes it difficult for management agencies to effectively monitor the entire watershed (Nichols 1992) . Citizen volunteers, working in their local streams, could help fill this gap if they could be adequately trained in methods that give a reliable indication of ecological condition. In fact, 500 volunteer groups are currently working in the United States, and their data can supplement information used by government agencies to manage and protect rivers and streams (Fore et al. 2001 ).
The Save Our Streams (SOS) Program was founded in 1969 by the Izaak Walton League of America to raise awareness about waterway protection and to develop cost-effective monitoring techniques for citizens. The Virginia SOS program was formed in 1988 (Firehock and West 1995) and today, about 220 volunteers monitor ~125 sites on 80 streams (Engel 2000) . These volunteers must meet rigorous training requirements, including periodic testing and review of data by a trained biologist to ensure that data are valid and potentially usable by water resource agencies. The Virginia SOS citizen monitoring program was the first to be approved by the U.S. EPA and is a model for methods in many other states (Firehock and West 1995) .
Much effort has gone into developing methods that are suitable for use by citizen volunteers working in the Virginia SOS program. Most recently, Engel and Voshell (2002) developed and validated monitoring protocols based on macroinvertebrates. The "SOS method" ranks ecological condition on a scale of 0-12 using six metrics calculated from a sample of invertebrates collected in riffles with a kicknet. Such multimetric indices are widely accepted for monitoring ecological condition in streams and are used by citizens and professionals throughout the United States (Barbour et al. 1992) .
Multimetric indices must be region-specific because the metrics are based on quantitative aspects of the macroinvertebrate community, and these change in different geographical regions (Usseglio-Polatera et al. 2000) . EPA has divided the United States into 76 ecoregions according to factors including land use, geology, vegetation, and soils (Omernik and Bailey 1997) . Engel and Voshell (2002) developed the Virginia SOS method based primarily on data taken from ecoregions 66 (Blue Ridge) and 67 (Ridge and Valley). Streams in both areas tend to be high-gradient (>2%) with well-developed riffles containing gravel and cobble substrates. But about 2/3 of Virginia occurs in ecoregions 63 (Mid-Atlantic Coastal Plain) and 65 (Southeastern Plains, also called the Lower Piedmont) where streams are characterized by relatively low gradients (<1%) and sandy bottoms (Maxted et al. 2000) .
It was not known whether the Virginia SOS method was reliable for these types of streams. Maxted et al. (2000) developed the Mid-Atlantic Coastal Streams (MACS) method, a multimetric index suitable for coastal plain and lower piedmont streams, but the protocol requires detailed taxonomic identification (at least to family) that precludes use by volunteer citizens.
The first objective of this study was to test the Virginia SOS method in coastal plains streams to see if it produced assessments of ecological condition comparable to those produced by the professional MACS method. If not, we wanted to develop a new citizen method that did correlate well with MACS and to test the ability of trained citizen volunteers to use the method under field conditions.
Evaluating the SOS Method for Use in the Coastal Plain
To evaluate whether the SOS method was suitable for the coastal plain, we sampled 12 streams during June 2001 using standard SOS field procedures described in Engel and Voshell (2002) . The 12 streams ( Fig. 1) were selected on the basis of recommendations by the Virginia Department of Environmental Quality (DEQ). The DEQ had been sampling these streams since 1996 using MACS methods, and based on this work, six of the streams were considered unimpaired and six impaired. In 2001 we sampled these streams and used them to evaluate whether the existing SOS method could correctly classify the impairment status of the streams, and if not, to informally evaluate potential metrics, suitable for citizens to use, that could distinguish impaired from unimpaired streams in the coastal plain.
For clarity in this report, the SOS methods of Engel and Voshell (2002) are called the "Mountain SOS." New methods developed as part of his study are called the "Coastal SOS" method.
Field sampling for the Mountain SOS method consists of holding a 1 × 1 m kicknet with 1,500 μm mesh on the stream bottom and agitating ~1 m 2 of substrate upstream of the net.
The method calls for sampling in gravelly riffles, but these habitats are extremely rare in coastal plains streams, and so we sampled in the largest substrate we could locate (generally coarse sand) and also included woody debris. Sample material was stored in 70% ethyl alcohol and returned to the lab for sorting (i.e., separating organisms from the debris in sample) and identifying insects to family and noninsects to order.
The Mountain SOS method calculates a stream health score based on information from six metrics: % Ephemeroptera, Plecoptera, and Trichoptera (EPT) excluding the family Hydropsychidae; % Hydropsychidae; % Pulmonata ("lunged" snails); % Coleoptera; % Tolerant organisms (those with a tolerance rating ≤ 5 based on a scale of 1 to 10 developed by Engel and Voshell [2002] ); and % Noninsects.
Based on the sample values, each metric is scored as 0, 1, or 2; and the individual scores are summed to provide a total score that is used to indicate ecological condition. Lower values indicate a more perturbed ecosystem. Scores of 0-6 indicate that the stream is in "unacceptable ecological condition," and higher scores indicate "acceptable conditions." Conditions in each of the 12 study streams were classified according to the SOS method and compared with the a priori impairment classification provided by DEQ.
In addition to the six metrics included in the Mountain SOS method, we calculated a series of nine other potential citizen metrics (see Results) for each sample to determine whether certain ones had characteristic values that could distinguish impaired from unimpaired streams. These calculations were used to provide preliminary information for developing a new multimetric index for the coastal plain region.
Developing a New Coastal SOS Method
To develop a new multimetric index suitable for use by citizens in the coastal plain, we expanded the work in 2002 and 2003 to include 19 additional streams proposed for study by local citizen monitoring groups (Fig. 1 ). Wadability for easy access and the presence of a defined channel with nontidal flow were considered in the selection of the streams. Many coastal plain streams are in wetland areas, and sampling in a main channel minimizes data variability and risk to volunteers because of fluctuating water levels (U.S. EPA 1997).
These 19 streams and 7 of the streams sampled in 2001 (26 streams total) were used to develop and test a new Coastal SOS multimetric index. The basic approach was to use the professional MACS protocols to determine the "true" ecological condition of each stream. We then evaluated which potential citizen metrics were most closely correlated to the MACS scores, and which of these metrics could be combined into a new Coastal SOS multimetric index that produced scores closely correlated to those from MACS. We used Engel and Voshell's (2002) criterion that a "good" correlation was one with an r-value >0.7. Because the 26 streams are within the coastal plain and lower piedmont ecoregions, the new Coastal SOS should be suitable for both regions. Field Methods. Samples from each study stream were collected using MACS protocols for low-gradient, nontidal coastal plain streams from New Jersey to South Carolina (U.S. EPA 1997 , Maxted et al. 2000 . Sample areas were 100-200 m upstream (or rarely downstream) of bridges so that sampling took place away from the direct influence of roads.
Percentages of three major habitats in the sample area were visually estimated: submerged woody debris, undercut stream banks, and submerged aquatic vegetation (SAV). Using a 0.3-m D-frame net with 500μm mesh, volunteers made a total of 20 "jabs," divided proportionally by habitat (e.g., 50% woody snags = 10 jabs, 25% SAV = 5 jabs, 25% undercut banks = 5 jabs). A jab consisted of scraping the net across or through the target habitat while aggressively thrusting to dislodge organisms, then following through with two or three final sweeps to collect dislodged organisms. After each jab, the net was emptied into a 650-μm sieve bucket and rinsed. Collections were made in an upstream direction to avoid poor visibility caused by sediment disturbance.
Trained citizen volunteers sampled the streams in spring (April-May), summer (June-July), and fall (October-November) during 2002 and 2003. We also sampled the streams during both summers. During 2002, all samples were stored in 70% ethyl alcohol and returned to Randolph-Macon College, where we sorted and identified organisms. We modified field procedures in 2003 to evaluate how well citizens could sort and identify organisms in the field; these procedures are described later in this report.
Calculating MACS Scores. A score for each sample was calculated using MACS protocols (Maxted et al. 2000 , as modified by DEQ to allow scores to be calculated based on family-level identifications). This score was taken as a "true" index of ecological condition for each sample.
To obtain a random sample of at least 100 organisms from each sample as required by MACS, samples were rinsed with tap water in a 650-μm sieve and distributed evenly into 22.5 × 35 cm sorting pans divided into 28 squares, each ~5 × 5 cm. A starting grid was selected using a random number table, and the contents of this grid were sorted in their entirety under magnification. If the minimum 100 organisms were obtained, sorting ended. If not, additional grids were randomly selected and sorted in their entirety until at least 100 organisms were identified (insects to family, and other organisms to order).
The MACS method included five metrics, each scored as 0, 2, 4, or 6 depending on the value for each metric and the bioregion the stream was in (Table 1 ; Fig. 1 ). The sum of scores produced a MACS score ranging from 0 to 30; higher scores indicated better ecological condition (Maxted et al. 2000) . The MACS metrics are Total number of taxa; Number of taxa in the EPT; % Ephemeroptera; Hilsenhoff Biotic Index (HBI = [A i *T i /n], where A i = abundance of taxon i, T i = tolerance rating of taxon i, n = total number of organisms in the sample); and % Clinger. DEQ provided tolerance values for each family, and families classified as clingers.
Evaluating Potential Metrics and Developing Scoring Criteria
Once MACS scores were calculated, we randomly selected 13 of the 26 streams for developing a new Coastal SOS index (the "development streams"); the remaining 13 streams were used to test the index ("validation streams"). This "split sample" technique is Engel and Voshell (2002) . Scale is 0-12. (Snee 1977) .
For each of the 13 development streams, we calculated values for a series of seven metrics identified in 2001 as having potential for citizen use in the coastal plain (metrics are described in Results). Because each stream had been sampled up to three times during each of two years (sometimes less if citizen volunteers missed a scheduled sample for some reason), metric values and MACS scores were averaged by stream before analysis. We then used forward and backward stepwise linear regression to determine which combination of potential citizen metrics was most closely correlated with the MACS scores. Metrics that were percentages were normalized using an arcsine square-root transformation before analysis.
After identifying which combination of metrics was most suitable for inclusion in the Coastal SOS protocol, we developed scoring criteria for each metric as follows. The 25 th , 50 th , and 75 th percentiles for each metric were calculated based on the 13 development streams. For metrics whose values increased with increasing MACS scores, a score of 6 was assigned to metric values above the 75 th percentile, a score of 3 for values between the 50 th and 75 th percentile, and a score of 0 for values below the 50 th percentile. For metrics whose values decreased with increasing MACS scores, a score of 6 was assigned to metric values below the 25 th percentile, a score of 3 for values between the 25 th and 50 th percentile, and a score of 0 for values above the 50 th percentile. We elected to use scores of 0, 3, or 6 in an effort to be consistent with the MACS method (which scores its metrics as 0, 2, 4, or 6), but also because the lower level of taxonomic resolution used by citizens probably did not warrant a scoring system as fine-tuned as that used in the MACS. Once scoring criteria were developed for each metric included in the Coastal SOS (a total of four metrics; see Results), scores for the individual metrics were summed to produce a total score for each stream. Scores ranged from 0 to 24, with higher values indicating better ecological condition.
The new Coastal SOS procedure was then applied to the 13 validation streams, and an SOS score was produced for each. We used correlation analysis to test for a relationship between the Coastal SOS and MACS scores in the validation streams. We judged the relationship sufficiently strong, and hence the Coastal SOS validated, if the r-value was >0.7.
Evaluating Citizens' Ability to Accurately Sort and Identify Organisms in the Field
The ultimate goal of the Virginia SOS citizens' monitoring program is to have citizens do all of the sorting and identification of organisms in the field. Thus, in 2003 we developed and tested field protocols that eliminated the need for laboratory sorting and identification. We evaluated the ability of trained citizens to sort the field sample accurately (i.e., to obtain an unbiased sample of at least 100 organisms) and to identify organisms contained in it.
The tendency is for volunteers to select the largest, easiest-to-see organisms while sorting, and so we designed a field-sorting protocol to eliminate this bias. Total sample contents from the 20 jabs were emptied onto a white bed sheet and spread evenly in four quadrants each about 10 × 10 cm. Macroinvertebrates were sorted from a randomly selected quadrant and put into ice cube trays filled with Fig. 3 . Average percentage point difference in relative abundance between tallies of various taxa sorted in the field versus sorted in the lab.
stream water until no more organisms could be located. If fewer than 100 organisms were obtained, a second quadrant was selected randomly and sorted until no more organisms could be found. This process was repeated until a subsample of at least 100 organisms was obtained or until all four quadrants had been sorted. Sorted organisms were classified into 21 taxonomic categories (see Results), and these identifications were recorded by citizens using a standardized tally form (Appendix). Sorted organisms were preserved in 70% ethyl alcohol and delivered to us to evaluate field identifications for accuracy. In addition, all material remaining on the bed sheet was preserved in 70% ethyl alcohol and sent to us for re-sorting in the lab. This material was sorted in its entirety under magnification and all organisms identified. The true relative abundance of each taxon (the abundance of organisms sorted by citizens in the field added to those sorted by us in the lab) was compared with the relative abundance in the field-sorted samples to evaluate the sorting ability of citizens in the field.
To determine the ultimate effect that potentially-biased sorting had on SOS scores, we used correlation analysis to determine the strength of the relationship between Coastal SOS scores based on field sorting compared with scores based on lab sorting. Similarly, we evaluated the effect of misidentifying organisms by comparing Coastal SOS scores calculated based on the citizen field tallies with scores based on the true tallies we determined in the lab.
Evaluating Seasonal and Annual Variation in MACS and Coastal SOS Scores
Understanding the amount of inter-seasonal and inter-annual variation in index scores is important for designing proper monitoring programs. Low variation would make it easier to coordinate citizen volunteers because samples could be taken less often. Seasonal variation in Coastal SOS and MACS scores was assessed using correlation analysis to test for relationships between spring and summer scores, summer and fall scores, and spring and fall scores. To eliminate variability caused by field sorting and identification, we restricted the analysis to data collected in 2002 because we sorted and identified in the lab, all samples taken that year. We based comparisons on samples collected by citizens because we did not take samples during spring and fall. Data from development and validation streams were combined for the analysis.
We analyzed the annual variation in Coastal SOS and MACS scores using correlation analysis to test for relationships between summer samples collected in 2002 and 2003. Again, only samples sorted and identified in the lab were used, which restricted the analysis to samples we collected during summers 2002 and 2003. Finally, we were interested in sample-to-sample variation within a season. We evaluated this variation using correlation analysis to test for a relationship between the two summer samples taken in 2002, when all the sorting and identification were done in the lab. One of the two samples was taken by citizens, and one by us; therefore, the observed variation must be due to sample-to-sample variation and variation introduced by different crews. However, if the total amount of variation was low, it would indicate that different crews sampling at the same time, or the same crew taking successive samples, would be likely to get similar results each time.
Results

Evaluating the Mountain SOS Method for Use in the Coastal Plain
The Mountain SOS method did not correctly classify streams in the coastal plain as impaired or unimpaired (Table 2) . Instead, the Mountain SOS method tended to classify all streams as being in unacceptable condition, even those classified by DEQ as unimpaired. We concluded that the Mountain SOS method was not suitable for the coastal plain region.
Several metrics showed promise for accurately describing ecological condition in the coastal plain (Table 3) . Of these, we chose seven as having particular potential for inclusion in a new Coastal SOS index: % EPT excluding Hydropsychidae, % Gomphidae (an odonate family with low tolerance to disturbance, but several distinguishing characteristics that allow citizens to identify this taxon to family), % Diptera, % Coleoptera, % Pulmonata, % Noninsects, and % Tolerant.
The other metrics were either impractical for citizens' use because they required identification to family (i.e., all those in the MACS method with the exception of % Ephemeroptera) or because they were partially redundant with the seven we had chosen (i.e., any of the individual orders within the EPT). 
Developing a New Coastal SOS Method
Of the seven potential metrics, forward and backward stepwise linear regression selected the same three as being most closely correlated with MACS scores in the 13 development streams: % EPT excluding Hydropsychidae, % Coleoptera, and % Gomphidae. Because each of these metrics was positively correlated with MACS scores, we elected to include a fourth metric, % Tolerant, which was negatively correlated. Including both types of metrics is valuable for assessing ecological condition in pristine and highly perturbed streams (Engel and Voshell 2002) . Moreover, the % Tolerant metric was more closely correlated to the MACS score than were any of the remaining metrics not included in the model. Sufficient taxonomic resolution is required to use the % Tolerant metric, and we followed Engel and Voshell's approach (2002) , which included 20 taxonomic categories. We added a 21 st , true bugs, because certain hemipterans such as nepids were relatively abundant in many samples from coastal plains streams.
Scoring criteria were developed based on the 25 th , 50 th , and 75 th percentile values for each metric (Table 4 ). Scores were assigned for each metric in the development streams and summed to produce a Coastal SOS score. Correlation analysis showed a strong relationship between Coastal SOS and MACS scores (r = 0.93, t = 8.83, df = 11, P < 0.001; Fig. 2) , which easily met our criterion of r > 0.7.
We also found a strong relationship between MACS and Coastal SOS scores for the validation streams (r = 0.91, t = 7.17, df = 11, P < 2.002; Fig. 2) , indicating that the Coastal SOS method is valid for all streams in the coastal plain and lower piedmont regions of Virginia.
To simplify the calculation of Coastal SOS scores, we developed a tally sheet that was suitable for use by citizens in the field to record organisms and calculate individual metric values and total scores for each sample (Appendix).
Evaluating Citizens' Ability to Accurately Sort and Identify Organisms in the Field
Citizens generally did well sorting organisms in the field, with the exception of midges, which had relative abundances in field sorts that averaged 11.7 percentage points lower than those from lab sorts (Fig. 3) . The next greatest differences between field and lab tallies was for dragonflies (3.2 percentage points higher in the field), clams (3.1 percentage points lower), and scuds (2.8 points higher). All other taxa showed differences of <2 percentage points.
These results indicate that the field-sorting protocols did not completely eliminate the tendency for citizens to miss small organ- isms (midges and clams, the latter of which were often the size of coarse sand) and to over-sample large ones (dragonflies and scuds). However, these errors in sorting did not greatly affect final Coastal SOS scores. Correlation analysis indicated a strong relationship (r = 0.91, P < 0.001) between SOS scores produced from field sorts and those from sorts conducted in the laboratory (Fig. 4) . Citizens made minor errors in field identification, but the exact magnitude of the error was difficult to quantify because the total number of organisms reported on the field tally sheets averaged about eight organisms higher than the number we found in the citizens' samples. We believe that citizens had trouble transferring all their identified organisms into the sample bags. Thus, even if citizens identified organisms perfectly in the field, the lab and field tallies could not match, producing apparent "error" in identification. Even with this problem, citizens' field identifications matched well with those in the lab. Scuds showed the highest level of error with an average absolute difference of 4.7 organisms between field and lab tallies, and worms and black flies also tended to be misidentified (Fig. 5 ). However, misidentification had a relatively minor effect on final SOS scores. Correlation analysis indicated a strong relationship (r = 0.89, P < 0.001) between SOS scores based on field identifications and those calculated from re-identification in the laboratory (Fig. 6) .
Evaluating Seasonal and Annual Variability in MACS and Coastal SOS Scores
Spring and summer 2002 scores were strongly correlated for MACS (r = 0.80, P < 0.001) and Coastal SOS (r = 0.87, P <0.001) methods, but correlation between summer and fall 2002 scores was weaker (MACS: r = 0.62, P = 0.017; SOS: r = 0.46, P = 0.067), as was spring to fall 2002 (MACS: r = 0.65, P = 0.011; SOS: r = 0.68, P = 0.008; Fig. 7 ). Somewhat surprisingly, correlation of scores from summer 2002 and summer 2003 was generally stronger (MACS: r = 0.82, P = 0.002; SOS: r = 0.71, P = 0.011; Fig. 7 ) than that for scores from different seasons within 2002. Replicate samples taken during summer 2002 were strongly correlated (MACS: r = 0.84, P <0.001; SOS: r = 0.82, P < 0.001; Fig. 8) , indicating that sample-to-sample variability, and the variability from different crews, was low.
Discussion
We found that the Mountain SOS method (Engel and Voshell 2002) , when applied to coastal plains streams, tended to classify all streams as "unacceptable," even those classified as "unimpaired" by the DEQ using the MACS method. We developed and validated a new Coastal SOS method for coastal plain and lower piedmont streams, and trained citizens used the method successfully in the field.
Effects of Ecoregions
Lack of agreement between the Mountain SOS and MACS methods when both were applied to coastal plains streams (Table 2) is almost certainly the result of differences in the composition of the natural community between the two ecoregions. In fact, three of the metrics in the Mountain SOS method are the same as those in the new Coastal SOS (% EPT not Hydropsychidae, % Tolerant, and % Coleoptera); the major difference is the criteria used to convert metric values into metric scores. For example, to earn the highest score in the Mountain SOS method for the % EPT metric, the metric value must be >32.2%, compared with >4.6% in the Coastal SOS. Similarly, the value required to achieve the top score for the % Tolerant metric in the Mountain method is <46.7%, much lower than the <67.9% required in the Coastal SOS (recall that values for this metric increase with increasing disturbance). Interestingly, scoring criteria for the % Coleoptera metric are about the same in the two methods (>6.4% for the top score in the Mountain SOS, >9.2 in the Coastal SOS).
The important point is that although stream communities are predictably different in the mountain and coastal regions of the eastern United States, the same metrics can be used in both so long as the scoring criteria are adjusted accordingly. This means that "new" methods suitable for a local region could be developed quickly by adjusting scoring criteria (based on local sampling) for a standard set of metrics. This is a much easier process than validating entirely new metrics for each region and offers hope that a high degree of coordination is possible among citizen monitoring programs across the mid-Atlantic region.
Variability in Scores
Scores from the professional MACS and the citizen Coastal SOS methods showed relatively high temporal variation (Fig. 7) , with correlation in scores between successive seasons being weak for many comparisons (e.g., r = 0.46 for Coastal SOS scores from summer to fall 2002), although strong for others (e.g., r = 0.87 for Coastal SOS scores from spring to summer 2002). Inter-annual variation was intermediate (r = 0.71 for Coastal SOS scores from summer 2002 to summer 2003). Much of the observed inter-season and inter-annual variation must be due to actual changes in community composition in the streams because replicate samples taken within the same season showed good agreement ( Fig. 8; r>0 .82 for MACS and SOS).
Changing hydrology is one reason community composition within the streams was temporally variable. June 2002 was the driest Virginia had experienced in the past 109 years, whereas June 2003 was the 7 th wettest since 1885 (data from the National Climatic Data Center, http://lwf.ncdc.noaa.gov). Robinson et al. (1993) reported inter-annual variation in macroinvertebrate community composition due to wet and dry years. Low stream flow affects macroinvertebrates by increasing pollution loads and lowering dissolved oxygen concentrations (Hauer and Lamberti 1996) , and high flows can disrupt dispersal and colonization by certain taxa (Robinson et al. 1993) . Naturally, the life cycles of the organisms make finding them in some seasons more difficult than in others, which affects apparent abundance (Merritt and Cummins 1996) .
Although MACS and Coastal SOS scores varied temporally, we have evidence that a series of seasonal scores from the same stream will produce a reliable indication of ecological condition. Coastal SOS scores, when averaged across three samples per year for two years, were strongly correlated to MACS scores averaged the same 
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Hellgrammites, Fishflies, and Alderflies way (Fig. 2) . The Coastal SOS and MACS methods tended to rate streams consistently over time provided that scores from several individual samples in the same stream were averaged together. Implications of this for citizen monitoring programs are discussed later.
Citizens Can Successfully Apply the Coastal SOS Method in the Field
Citizens accurately sorted and identified organisms in the field and produced Coastal SOS scores that correlated well with those based on lab sorting and identification (Figs. 4 and 6) . However, citizens were not perfect. Organism tallies made in the field did not match exactly with those made in the lab (Fig. 5) . Discrepancies in the tallies probably occurred from two causes. One was that some organisms were incorrectly identified in the field. Fore et al. (2001) found that volunteers had the most difficulty distinguishing among organisms in the order Diptera when compared with professional identifications (although professional identification increased assessment precision by only 13%). However, discrepancies in our study also were the result of difficulties in transferring identified organisms into sample bags. This step was required by our study design and is not part of the Coastal SOS method itself. Thus, these errors would not affect Coastal SOS scores in the future.
Citizens also made errors in estimating the relative abundance of the 21 taxa included in the Coastal SOS method. Average differences in relative abundance between field tallies and total-sample tallies showed bias against finding certain taxa when sorting in the field (Fig. 3) . Midges were the most under-represented group, averaging 11.7 percentage points lower in field samples compared with those sorted in the lab. This bias was most likely based on size. Midges were small and tended to adhere to debris, making them difficult to detect. Fore et al. (2001) found that volunteer estimates of taxa richness were lower when compared with professionals because volunteers missed midges and other small macroinvertebrates such as early instars of stoneflies and caddisflies. In our study, these minor errors did not materially affect Coastal SOS scores (Fig. 4) .
We conclude that trained citizen volunteers can successfully apply the Coastal SOS in the field to produce scores that would strongly correlate with similar scores from the professional MACS method.
A Comment on "Stream Health"
The term "stream health" is often used in the context of professional and citizen monitoring programs, but we avoided the expression because any definition of "healthy" must include value judgments that go beyond a simple description of ecological function (Meyer 1997) . Thus, we do not recommend using the Coastal SOS score to classify streams into qualitative categories such as "healthy" or "unhealthy."
In contrast, the MACS method has categories of "unimpaired," "slightly impaired," "impaired," and "severely impaired" (depending on the total score), and the Mountain SOS has categories of "acceptable ecological condition" and "unacceptable condition." Not only are these terms difficult to define, but the process of deciding the scores that divide "acceptable" from "unacceptable" is arbitrary. Why should a change in just one point move a stream from being "acceptable" to "unacceptable"? We prefer to treat the scores as a simple linear scale with increasing values indicating that community composition is increasingly similar to that of undisturbed streams in the region.
However, we recognize that citizens still want to know if their stream is "healthy" or not, and so we provide some guidance on the forms to be used by citizens in the field (Appendix). If the Coastal SOS score for a stream, averaged over several seasons, is >14, we suggest to the citizen that there is "No cause for concern." Scores averaging from 8 to 14 indicate "Possible cause for concern," and scores <8 indicate "Cause for concern." Final Recommendations
We conclude that the Coastal SOS method provides a reliable assessment of the ecological condition for coastal plains and lower piedmont streams in Virginia. Given natural seasonal and annual variation in macroinvertebrate communities, we suggest that Coastal SOS scores from spring, summer, and fall for least two consecutive years be averaged to accurately assess ecological condition in any particular stream. Monitoring each stream for many consecutive years would give a reliable indication of temporal trends in ecological condition. No cause for concern (> 14) ____Possible cause for concern (8-14) ____ Cause for concern (<8) Be sure to average seasonal scores from at least 2 years of data before drawing conclusions about the health of your stream.
